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w«h the present invention means a semic« « 
* employing a lead fr """conductor device 

lead frame among th . defined 

semiconductor device. 

in the CSP type semiconductor device described ahove, 

2 — — ns made of solder are formed on each of 
- term.nal columns and „ 

necessarily nee d to be protruded f^ om tne 
resin. Moreover if encapsulating 

if n «essary, the OUCside 

terminal column which is . 

**ch is exposed externally from th* 
encapsulating resin may be covered wi-h 

by mea-s ' protect * v * frame 

y nea ns of an adhesive. 

( FUNCTIONS ] 

c «« m the number of te^in.i 
_ . Wi terminals and has 

minaatur^zed a 
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P-c.„. More ^ •»-• 

frame . °* a "-uitipinned lead 

frame shaped in . manner th „ ^ 

5 -aller than that 

tne lead frame blank by a run 
etching process, by two --- P 

fine n- k 36,5 " e arran ^ ed « a 

fiT,e P " Ch ' —t a demand for an inc r 

number of the ^crease in the pi„ 

umoer of the semiconductor device m«« 

aevice. Moreover, as the resin- 

manner tha- ,> sucn a 

^ e-l to that of a semiconductor chip in 

can be miniaturized. In addition/ ^ 

«»».* leads fabricated by . Cwo fir * 

y a cw °-step etching orocess a « 
shown Fig. 8 has * " MS 3S 

w 1 " Ct " 9Ular -P. 

* ace ' 3 second surface a ,k- ^ 

" 8ce < a third surface 
surface , h . #■ surface, and a fourth 

a «, the f lrs t surface being opposite to eh 

• ^face and flush with on. . •* C ° nd 

w itn one surface nf 

of the inn*, i . fining portion 

lead -l bi ; h,Vin ' — <*« - «- 

navmg a concave shape dep-ess** , 

inn. , de P _essed toward the inside of the 

*nner lead. Thus, the second sur'ac* , 

* lat M surface of each inner lead is 

-lat, and is excellent <- w w K M . 

— Wi -e-bondir.g proper v 
as i-h. *• -i-e-.y. Moreover. 

as the first surface of each < 

thi.w ^ Iead is fl « and -he 

third and fourth surfaces o- -s. ■ , ' 

con-ave ^ inn " 2eadS each have a 

con.ave shape oepressed toward - 

towarc tne- inside of the inner 
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***i;fcotrTifit***i: jr oftftjfiLi&c s P 
<ChipSi*e Pack. ft) &o*a* B ff 

ft trust ifcs?%«*ara. 

<ChieSixe fickiic) &o + m*its 

ttis< - v - Konim: j»ht* >r-y - ki: 
•*4a*eifT«*«*i,. ifiiDniiioiiit 

(ax 9 4 ) 2 ax * * >^b:i:j: * * >t-*j - 

<c * 1 d S . t « P « c * • c r > & o * # a st a 
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-KB. *«*tt*<M7JS T> , I * R2I. K3|, 
*«**>««t*CT*»5. rt» ^ I I lU'J - K 7 U- 

ft-***"*™**^^**,^ 

(0 0 0 1 ) 

<*ft.toN*»w) sftwu, *4*c«a*«*ft 

cw*xe. a^>. xBaoiL4w|. ft | fcA ii2i| /iKBIf 

( 0 0 0 2 ) 

* * ft ft im*y?V-Kn-tM vr .;| 
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01113. 79*- V- KB 111 Jonit^/i 

2«R8»t*a«f I n oo k i j 2 i 

& EBfttqC «JST4/iDO?«f * i i 3 o . **** 

*i i z o eifittrnnd^oc*. ******* 
Hi i <oiD^/i,T*o. j 2oe>; 

-K?U-L«5f</t v Kl | 1 1 um CffBL /tit 
C *0 1 ] 4 OtZXO ftf it tTA^-'; Jit *> 

*. *UT, £e**ftBBIfjtSt9*B*BB*tt2 
«M*CT*U**n* (»«) V-K7U-i.il. -B 

cizoi i ( b ) c«r* )am«tot. ***e 

• «J- HI I 12. BOt-y-F| | 12 

F 1 1 1 3 . ■fiI«lhT4BO^i.^aft^^ /T - 1 1 
14. y-H7u-z,i]|0£» t x NTr , . , 
<»> Ol 1 1 S**B*T*0. IX. 3/T-*. 4 

(0 0 0 3 ) ;«iViV-K7U-i, IW | l/i|fl 

BBB*G>*«RftCj*;». *»Bfi<ti>o«BB*o 
«*fc*'BBT. Kairit*** . 14 

KOFP(Oo.d F I a c Pickuo^ 
T 0 F P (Thin Ouad Flat Pick. 

iC€f«»KICl|v<ini y- H7 ft* 

* t o« 7 * ► y y * 5 7-r -ttKtft v*/tz * * > * 
•x^Bcjsoftatn. BBTa^touruai: * 

**X»*C±**B«flH5iX-*i9 T ,>, Jim. z 
C*l%Tt. FBBB^BBfctfB*. 8 

»«. fta* to^«LTii. ru*cjt*r* 

XC£*r. y- K7^-&|ffOIgK0, 25mm 

Xy**-** *»»i/l4JI« 0. 2Smm8S«)af 
(y-K7u-tIMI0|0) * + (BIO 
<•> ) t/ttt. B? Otfi/) *«t*»fc t/t* 

*tt»t-f>UyA»'»fl)7t KUi-'XF 1 0 2 0 %a 
*««>BftBi;a)-i:£!BT4. I (Bto (t) ) 
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SitttU^maLT (Bio (c) > . 
'^>1 0 3 0 mi. «0»5. *» C B*r 

*»*>*0CT. xr^ami (V-K7U- 

^t. f|2i/ft, (B j 0 (<j) > 
*^T. U^H t fc i8|L CBJ 0 («) 1 * 
«B«y-K7U-i. t »T. Ivf>7tt^I 

*n T . ft*. tea****** 

t. -r >^-y-HB€Btt*oa»jB«em.^ £ K 

<ottc*a (B> »i»»ci,j|p/t^. *<oa*<vfieii: 
fcBB»«**oj)<-«^ T . a i oc*rjt 6cc. y- 

7> FA-c-**fcO«S. >«B^»UBflca 
IX. EBO 5 0 2 0 OXHRfZtynTi**. X. y 

*OK*U« 0 . 1 2.5<nfnC(± 

>^«i^fioie. y— K7u-A#)i»t 0. is 
<rs:>f<>^o ftft oef)4f««7 o-s on a 

t. 0. I 6 5mmt'y1FKK«DltJf>2<>r-y-K 

(0 0 0 4) jfif, BBlTihB*BBX 

Btt. */i**-£;tiX. tBBxT*6<>r-y- 
K«e7f«'0. i6$fpmeyft«T. «C0. I 

it**. Xv^>^»Xi:«JOT.. y-KBMOBBt 
BU&BfrCIS. 7«>7yXB4>BBXIf fo/l* 
XBCUif ft79?-y- FetftBBB»<tt in c i«? 

(000$) :ni:ncT4»«cCT. 

a e ic is . mm:i<^T«M«f)^aT* t * x . 

T'H 5 > 7i:<r Jir^ < > r- - k w « « ri . t ft 
14 at />« « a e n /i . sat 3 b ff 4 r> a u n i?c * « 

i**B4irff *<HHIZU*>. inUitft'K^i. <-U 
T. -< > r - y-FBHt/*-7Xv^>yi:Jt»?H< 
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( 0 0 0 6) 

oarnwitt^cs i> (c h i p siie p« C k 
• ce) ti^n*/^*-^**^^ * Cft , 
re*, c s P€**e«rtciTcin«c*-<a. 

OK-!Ce>fc^fiCtt$. OFF (Ouid Fit 
I Pickircj ^BCA (Bi I I Grid 
Ar ray) CJftJCBKTfl t **C < re *. 

*40mmATfcO. K tfv**0. 5m 

mtTv^OQF PTI3 3 0 < t>»t«nt^4. Ct>c 

tr>efc**r*«Kia. o. 4mmtr v **o. 3m 
Rt<tt?r<4. -*i:«OFPoBaic«LTii7 

«>Tft*. flCAont. nuB^'sooexflA 

t 3 0mm- 4 OmmACfcft 

eooe>-t ook>. ixrMOooir^ 

-'^■IC = ^7KCfii^C$f©«t, : i Jt B 

e«ft»<e* *$st/M<a <^oeca 
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( 0 0 0 7 ) 

*ic* ^trTnit«*0i:jK o wmi4tc*c s p ( C 

* < * Six* P*ck. fe , *o#* (s8:iT 

£MT*fc*ettttea*a£t ffu . A9 tt ^ 

*****o:5fflT (/<„*) * WT * 

Bex. -r >r-.j-nei:i6iiB» wtnuTI - Ki 
ti:tq*«i:«ii * htm* 

PCChip Sixe P a c k • « e ) 3*0>*il« 
alT *?t. I?CV-F?U-LI2. 

■ CStK RT*/iD«)BttO«fttt UL. 1.5. 

*«*<0Q«K </t V M I2<>f - KMirCl?^ 
C*i*T. 'J - ^7U-tl2f f Ktf LTU'). 
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IfltMttffC j: OKBttiLLnC S P IC h i p j-. 
xe Pickijt) £*5***aBT*>-?T. OS 

DOtt««)i?8t*f L, fip. B*Btt«f 

cast. ^o*ii««^fftt«iffit«iiccif>fiT 

B*tt49*aBlC»ffl*!>'*&*B*BeCU . 

■ ¥*tifit*vj?i<j)>$att:t tr. a^eansma 
ffBtftihfttfaB*>*a*£*Tfi9. *s»s* 

ft. xRWo»ttr?itfi*«*a«u. 2SZ7 
mjhv». n**ri*ei3ir*ii*x*i;*t>trT«itB 

*fttCtf>arnifitL/iC5P(Chip Size 
Nckl|f)»«M»R|T*9t. Skv'.- J 

^ l * it tm cm z on man tt* ax 
««>«*tt<teBt. a 9. afftisor-v- ko 
n»*c*"T* >t-y-Ki:i!n»*?j«i:is: 

U. «^*l(l|tri;8ll ££»«Cfit7*nTJ* 9. 
«*ttO*»«>-|*e«lfcm»BB**Bm2tfTa* 

«trr*9. ***B*o-ffi::?i7* 

ttHfctT*tOTfti. *UTiCi;«i»T. -f> 
*— «J-H«. BB«K»t«7«T* Iff. I 2 1. ft 
3B. «4B*>4BeWLT*9. DOIHOV-K 

■ ±Cft<9TV2ffCttt *«>T*9. B9B. I<f 
HOf- V - K «>*fli: TO A,J£E*cect 

CSMCh i p Site Piekiic, 

7At>nje*&i: Kiiifii»i5TrJit*iitBr: * o*o« 

■ sc. *«^Ttv-K7u-i.mi./tt«TA 
ft- t /t. jtuc»vir. a*e*>*aBi:*B*/>.* 
*fta*»eB«7. **ntn itmmu&frimaz u 
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( 0 0 0 8) 

i:«CT4;tiu 0 . .j. tftn%Baif 

T*9. IUHC. RROS I 1 (b) IZ&Tm**)- ? 

? p-^eBt»*«*ojt dc. fL/t-oruAiu 

Tt**«»MD««tUtttT*iOT«*. it L 

**fB«o*t i9 fc»fti:nBBxt n*. »$. -r 
>t-')~ Ke»»t«Bienfe#tr>«'j-K7u- 
i*e«i»tv»*^^i: * 9. *ta*xfta»a?>ft:icn 
ere* tw&LxiiO. a. nentte mi*** 
s*icfrt5«T. ifitmwtti: j: o awrtit u ^ c s p 

(Chip Siic Pk k-agc) 
0 B£LTk»*C£ICJt9. 'hfiftLTf?«T*C^tSJ 
S«£lT»ft. IC. BSCir.T2iez?> 

^^etin. b:b. x 3 e. i4io4f(v 

LT*9. ^^SlBlSV-^U-itflM^nUK 
0-*«>BfcH-*B«fc IT *-*T* 2 BIC« 
ft?T*9. X3K. *4ltt-f>?-V-KC«ll 

>r-»;-^Rt9»2Bia^«tteaaTe. 7-<*# 

» IT. X3S. ft4Bl*-f>*-- V- FWKDflttTfcft 

* >r a ec< tn&. 

*b««**. ♦B*«**>-Bi:aif *n/t/t>;re 

eittfc UTi»ft. 

(00 10) 

(***) **«AO»B«ii8?#«*ttB*>ft*W ti 

iz*->TBfiTft." ffeT. xsn j eo i c*u. r* 

Tft. Bl (*) CHJS* 1 *«tttfjta*«* HBO 
MIBTA 9 . B i ( b) ( ■< ) 13 B I ( • ) O a 1 - 
A2CI»»n-f>t-';-KiWKIBT. B 1 < t> > 

(o) i:8) («) i - B 2i:^m»«^6*^tt 

BET**. B I 9, 1 00i:(V»II. 1 I 013* 

i ni:m« (/< 9 n , i j o is ? -f 
r. i 30i:v-Kn-t. i 9 i n * > r - *' - 

K . I 3 I A « I2fl | I. I 9 I A b IS I 2 C . 131 
A CIS* 3*. l3)A0i:X4C. l3 3i2a*H- 
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»«»«it*»«««. CfttlT| . fc 
«*1 10,2. ( 

....... .*.««;:..'.;;;;■;;; 

86 <C) (e , _ 
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-« IT''' *c 

inr«;r*"i ,a *" ,,M " BB *»- 

(CO I 2, t*.«.„ m » (l . nSv . Kj 

"'•»oi-o 2 i MMi:m , IIIm 
•«o«Bs«> neB> s $ e.jK-ocsr. eeou 

*-*5<S«. «>0««*tt«. l«0>Siv^>r« 



1 1 

WOiH0ti5mMf->B20A. 82 
0 B€*#ZU^. (Be f a) ) 

ttOX v * > fa Z C ft i, T U 

» f ^-^*«i0t»ni:B e!T ^ < j Oi , )T u 

Oil. ^^iiy-K^-Leio^t-.j-H 

*«Bi*a«itt*t/4f. i*x«c*ht. *-e>* 

*i> T . IB5r c ttH4 , 
m' ex. ^^*K/t#->ui Menftli-K7 " u- 
K*aen/i*-ocD«a s o one h *t y - * y u _ 

CO 8 ( b) ) 

***«OKOBH?Ui;x 8 2 OBA'JB 

«JBilvf>jrt«2BBi 7 f >^L. f 
B6> t. fO-M*v.T. *«L. (** 

*> i:»e«n/i^-ff>e3«8 s oct^^^ u> . 
* w * n Jt « s * c c (B8 (c) > 

Xv*>$r*K*80Ot. U>U/if. >UoB 
AtBi:BBTftei::«i'»«. K- o^lt 8 S 0 % % 
0-tM:oJ>C*T*Cdi:«LAi;. Ba |f| ^ ft 
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T** C . *-OC3»8SO** t(: . H^„ Cfft 

^■t*«jBift»T<ft*. * 2ffiB x 

<**«) i:«i, ? n^«.o 

(Be (d) j 

*. **»T. **. Ivf>^R| 8 8 OOttS U 

(Ui; ^^->8 2 0A, 6 2 0 B) 

*«« (•) CMTy.K7^ tKft , i vf> ^ 

«WH0iui;na (ws;xh/t^->8 2 o 

COO 1 3 J *. ±e^, i: . X3 ,*>^* 2BMIIC 
*»T**X vf>|TttI^ t , "BCI22ftx-/f 

>**x*«*u, T ft9. wc. RiiDxi: mtt 

C«T. l j OOSjBCftUTI*. 2C 

t50«mrT.KT*t. fie <c> IZ*T. **«X 

oonmitr. * > r — *) — r ftm m v f- 
o*o. i stnmrxttiatDxrrntn^. urn i * 3 

0«mB«XT*<L. f|«wi t 7 O.mSK^T 

* t . f > T - V - K Jt« K K v ^ p rt* 0 . J 2 m m » 
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06 <c> «i c«^^ Ca 

- t »»f * *tU:LT«? It LfctOt** 

>*»xi:t»t. ^afcrre,;!:***^ 

«Bl 3 I B trru*«cjt9W«*a5l,TB6 (a) 
BtCtt. B7 (c) (-f) r:* T ^ Ci 

-K2 3 ic«atcaa«2 3 i 8€I2t7T*'•r/t,,F 
**MH» ^ ?*I^ttlcxv*>*t:^9n«i»xcfcK 

B7( 4 )OClJ-C2i ICfti7*»taBOT. 8 7 
(c) «PE J i .£2 I >€#LTi«* 

<•> i:«T»ttCT«i:«, 26 ( C ) (o) c* 
T**C. £*. WftO^^WtSJI^-r l 6 0 ivy 
*«K*- 7) fJ«T4, CD 7 fc) i:«riO|« 
«T4«H«ttT«4. 86 ( £ | <0>0tt8T. 

*s*k. *-re^i7Jt**or*T. y-K7i,. 
f o o j s ) *K«*i«*8*Kacjiu.*njiy- 

«. B* C-f) i:8t**i:*,t8*. Z9f> ^ „ 
**«<*:>T*9. W,..w 2 (lOlOCm) U 

**fiW<58*UX v *>jrBt» <8* (O) Ct)J 

*. »9 (/m ::Bl 0i;^Tar75/ei:TfJB2n/; 
v *^U.t*>Of-.;-^«Ei! 1 Cfc*a 

**** < cr.r^i,. x.^««c t v- * ?w-x.*M8 ie 
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^ ***** f «*trrj <jr>:F-f > 

<*>*-r>*> Lit. B9 ls> 

it i.)m«« IWIIIM( ; 

**«»»ft*«B» TJ » 9 . 82 (o .:c« M 
«WI«n««»TiDT. 82 ( C ) (o) „ T 
(0) ftl**Aft« T . 82 (c) <«> U2EK8T 

82 (b) 12 b ) («> oa i -Aa. :m4aar 

*BI2»*H1 3 3C5««f,t«»l « O****^ 
-t>ICLT*9. AO. Jta50 B « i:i ^ 13 3 c „ 

«**8Bl00AI2. 33AUnt2. Xft* 

(oo i 7) xi» T . K»«2otrflif i t»*a«B» 

«8if*. 83 <») KX«*20«n*it&*« *B 
BO*BBT*0. 83 < b> < a , « A3 . A 

4Clil7*Y>r-'j-K«0*8BT. 83 (c) 
<*> ISB3 <*) ob 3 -B4i:*i7*«*tt*o« 
■ BT*6. B3 9. 2 0 0i:filft||, 2 1 0 12 » 
2 1 I 12988 C/t y K ) . 2 2 0 12 7 * 

1 A iCK t I. 73l*AblS»28. 2 3 1 
A €128 3 8. 23 1 Ad 12*48. 2 3 3 f2B*fc 
8. 2 3 3AI28*S. 2 3 3 BI2ilB. 2 3 5l3r< 

"yV. 2 4 outritBsa. noiicBntn. 2 

S0AI28»W. 26Dl2IMf-7^». SfffiM 

2«>8et. xjinuffai:. vaaif 2 ioi:. 

*«*«*03a« c/i> K ) 2 1] ©/08T388 

<"v K) 2 1 l />.< KMCClt^ ^ cz t 

T. <>7-</-K2 3 j c;jfcMf»»U2 5 OfALT 
»«*2«nTfci). 988 2 I I 12. 7f t220C 
T. Ot-'j-F|23lOf.ao»:i23iAO 
£ •")»;« M Z ni V" K 7 «f 

^ itVTHOT »«ae+7 J OOQtftC 
2 » I « «f > r - V - K r 2 3 t fc * •< K 2 3 5 to 
8 17 £ T 1 * & . x/t. xXR^.JO«#^. X ft n 1 
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******* 3 3 ***LT7'M>H&tf*<MS« 2 
«. «»«2SOAt«tttff)||«MU-rLtT4e 

ft • 

(0 0 l 8) XK« 2 
-* 2 3 0 t. XCfl 1 C Tft A O V — F 7 I"- & £ fl 

. »? (*> . B 7 ( b ) c*TJt^c. ^<* v 

F 2 3 S€WTft***LT*9. *** 2 3 3 B*j: 
**-'J-FB2 3 0«m. ttfS 2 3 3 9 

*l*0. 1 2mmiRi^ y fT. fil*BC«#8f 

(tcwcre * tot lti»4. 

2 OK2M2 3 1 AblJ^*tJtT9<l-#>fr^ >JfL 
• ^RdroTAO. R3B231AC. X4B2 3 

2 ^ tr> ^ tTt*iroc&i»to 

*LTHft. x*. *K*2«>Mtf J tS*aff* CCo 

msix. KisM j omttn irncxsexif 
(0019] x«fi2o»ntT i tff*««raBcjce« 

*LTI3. 02lC*TRJB«10T)E«0«ftt«| I 30 
«ftt2 3 30«ig C « 2 3 3 C (tt 3 (c) 

(o) ) cat?. 2 4 o**. «ttetrx. 

**ttO*»« € *o**B*2 j 3 ACUt«)0'» 
•fftft*. 

(00201 *i»T. K«*3*l(0trjtE«if egg 

**>mmmx*>o. 03 <t>) 1204 c*> oas-a 

«K*M7ft<>r-'J-F0OBrBBT. 83 (c) 
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[TITLE OF THE INVENTION] 
RESIN-ENCAPSULATED SEMICONDUCTOR DEVICE 



[CLAIMS] 
I . 



A r.sin-enc.psulated CSP type seMcon 
" Chin9 — ' — « . t hi c k „e ss 

manner that it < e u 

1 at is substantially the sam* * 

y ne same as that of a 

! ~" - -e u- lnc:uding . 

-ne, a . ads havlng . thickness snauer . 

lead frame blank; 

«— t.,e SM . thickn « s „ th>t ef 

LIT " ank and bein9 in " 9 - 11 ' ~- » «- 

connected to .„ . xt . rn>1 eircuU; . "» 

tn. t. r „ inal eoluKls b . ln9 aijposed 

. J th ' r * 0f - -I-.. bei n, „ ounted on 

-he surface opposite the surface *t .w , 

the * l6ad frame on whi ^ 

••leonauctor chip is 

w.ne .e.m^nal columns 
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»«vi„ g „* w porUcms arranged m ^ 

***** p ortions b . ing mada ef solder _ ^ aM 
« F os. d .„.„ ally throU9 „ tha , ncapsuUting resin ^ 

"*">•»»■«»« « their ourer , idM; ana 

the ^conductor chip , t i„ 5urface hayin9 ^ 

" la ""' " he "- - <- •»««-. Pcm.ns bei „, 
arranged between the , , 

the in ner leads and being electrical^ 

connected to ti D s of i-k» , 

tips of the inner leads by wires. 

A resin-encapsulated CSP tvoe 
. * type semiconductor 

in „ hich . laad £ram . shaped ^ ^^^^^ 

inner havin , . ^ ^ 

iead frame blank; 

the f ™. blank a „, bein? inu?miy 

inner leads and also beinn 

ei " 9 ada - Dted -o be electrically 
connected to an external circuit; 

the terminal columns be-r„ J - 

oe.ng disposed outside of the 
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2 o PPOSite th . lead frame Jui;tce ea 

..mconducwr chip i. » ounted , ,„ 

• teimin * 1 columns bein 3 

;;; on of th - - — - » — « — P o rtion , 

electrically connected to tips o* rh„ « 

tips o. the inner leads by wires. 

The resin-encapsulated CSP r»«« 
rt .„. „ a < - sp tv Pe semiconductor 

;r ; ciii - 1 ° r *• - »~ - «. 

inner leads and the die pad. 

4 ' A resin-encapsulated ccd - 

ated CSP :ype semiconductor device in 

l«ads is thinner than that o< -h* * 

. 6 Iead frame and which is 

encapsulated with an encaosuia- • - 

P»ul«..r.g resin m such a manner 



s»i:»« v: 



H-S599 US 
9-8207 



that it is substantially che same ^ ^ ^ 

semiconductor chip in size, the lead frame including: 

inner leads having a thickness smaller than that of a 
lead frame blank; 

terminal columns having the same thickness as that of 
the lead frame blank and being integrally connected to the 
inner leads and also being adapted to be electrically 
connected to an external circuit; 

the terminal columns being disposed outside of the 
inner leads in such a manner that they are coupled to the 
inner leads in a direction orthogonal to a thickness-wise 
direction thereof, the terminal columns being mounted on 
the surface opposite the surface of the lead frame on which 
the semiconductor device is mounted, the terminal columns 
having terminal portions arranged on their tips; 

the terminal portions being made of solder, etc. and 
exposed externally through the encapsulating resin such 
that the terminal columns are exposed externally through 
the encapsulating resin at the outer sides thereof; and 

the semiconductor chip being meun ted on the inner 
leads by bumps arranged on one surface of the semiconductor 
chip, and the semiconductor chip being electrically 
connected to the inner leads. 



A resin-encapsulated CS? type semiconduct 



A 
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device in uhich , lead frMe ^ accordar;e ^ _ 

t« 0 -etep etchin, process in SU ch . ^ ^ ^ 
^ inner i..ds is tninner th5n t „. t rf £he ^ ^ ^ 
»htch is enc.peul.ted with .„ .nc.psul.cing r „, a , r ^ a 
mat it is subst.nti.Uy the s .n,e th.t . 
semiconductor cnip i„ th . le , d frana includ . ng; 

inner le.ds hevin, . thickn.se smsll.r than that o.- a 
lead frame blank; 

terminal columns having the same thickness as that of 
th. lead frame blank and being integrany connected ^ 

-ner leads and also being adapted to be electrically 
connected to an external circuit; 

the terminal columns being disposed outside of the 
inner leads in such a manner ^ ^ ^ ^ ^ 

-ner leads in a direction orthogonal to a thic,ness-wise 

Erection thereof, the terminal columns being mounted on 

the surface opposite the surface of the lead frame on which 

the semiconductor device is mounted, the terminal- columns 

being exposed externally through the encapsulating resin at 

a portion of tips thereof to serve as -e-mi na , 

• e as -ermmal portions; 

and 

the semiconductor chip bein , mounced on ^ ^ 
l«ds by bu „ p s arr .„, ea en ena sjrfaca t . ereo _^ ^ ^ 

eemiconductor chip „.<„, electric,^ connected to the 
inner leads. 
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• The r.,l„-.„„ p . ul «. d csp type sen ,. cond;j= . o . 
-vie. or a „ y at clalms 1 te 5> ^^^^ ^ ^ 

«eh h.v. . rectangular cross . s . c:ional shape inc ^ 

?our fsc.s respectively provided „ ith , fi „ t ^ 
second surr.ce. . third sutface _ aM m ^ ^ 

«r.t surface being opposite to the Mcend surface ^ 
««h uith on, surfa « of the teiMinina pettion ^ 
inner le .d havin, the _ ^ ^ ^ ^ ^ 

«*- ".„„. and th . third fourth sur£aces ^ 
a concave shape deptassed touard ^ ^ ^ ^ 
lead. 



[DETAILED DESCRIPTION OF THE INVENTION) 
f FIELD OF THE INVENTION) 

The present invantlo „ ^ ^ „ sin _ encapsulatea 

semiconductor device capaM, ox „..u», t „. r.,„ ir . m .„ t f „ 
« incre.se in th . „^ er of _ ^ 

m ; ni " Url " d "™ 8 " d « — mountin, 

««icie„cv. „or. particular!,. th . presenc inve „ tion 

-la»s to a resin-encapsulated semiconductor device 

lead portion is thinner in » 

ln a Sickness than a iead frame 

blank. 
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(DESCRIPTION OF THE PRIOR ARTJ 

«.. n. 5hous th . conflgurition of a ^ ^ 

" en T ul,ted " miconductor devi - " «*— « 

— d to th . >ssociat . d circults _ inner 

- .T.c„ ic . lly connecting the tips o£ th> inner 

... . IMin encapsulsting tht se „ iconduccor ch 

-itv w O pro* err 

CC khe semiconductor chip in 2 0 fr«» 

stresses ^ ° m exter nal 

cresses and contaminants. This res , n 

" 1S resin_ encapsulated 

semiconductor device Plated 

-ice „» „ th I J " OUnti " 5 - 
u on the bonding pad 

e _ Mne 9 Pad U21 ' " manufactured by 

~p ul . tl „, th . MWeonducter ^ mo ^ 

p«. .»» t „. SMiCOTductor chip U2o • 

shows the configuration o» . m , 

°- * monoi «yer lead frame used as 
an assembly member of the resin - 

device sh • """encapsulated semiconductor 

1Ce shown ^ Tig. ua. Sucn 
hftn Cn a lead f -ame includes the 

bonding pad nu for mountinQ 

9 the semiconductor chip, the 
inner leads U12 to be Wi. 

seiP ,_ d electrically connected to the 

^ outer lead 11.3 which is integral 
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with the inner lead 1112 and is adapted to be electrical-,, 
connected to the associated circuits. This also includes 
dam oars serving as a dan, when encapsulating the 
semiconductor device with the resin, and a frame serving to 
support the entire lead frame 1110. Such a lead frame is 
formed from a highly conductive metal such as a cobalt, O 
alloy (a <2* Ni- Fe alloy,, copper-based alloy by a pressing 
working process or an etching process. 

Recently, there has been growing demand for the 
miniaturization and reduction in thickness of resin- 
encapsulated semiconductor device employing lead frames 
like the lead frame 1110 (plastic lead frame package, and 
the increase of the number of terminals of resin- 
encapsulated semiconductor package as electronic 
apparatuses are miniaturized progressively and the degree 
of the integration of semiconductor device increase 
Progressively. Thus , recent resin . encapsulated 

semiconductor package, particularly ~ quad . plate 
Package (QPPs, and thin guad flat packages (TQFPs, have each 
a greatly increased number of pins. 

Lead frames having inner leads arranged at small 
Pitches among lead frames for semiconductor packages are 
fabricated by a photolithographic etching process, while 

lead frames having inne- lean* , 

y inne. leads arranged a: comparatively 

large pitches among lead f-ame* 

* --ames .or semiconouctor packages 
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-in, . l8r9e nunber of fine inner uads ^ ^ ^ ^ 

Pin, are , abricated by subjecti „ 9 , ^ ^ # ^ 

' «». order ox o. J5 „ to an etchiR9 ^ 
working. 

«- e«M„ 9 p r0 c. ss fer foralng . lMd Jr>m> 
«« inner le . ds „ m ba 

reference to Fig. 10 Fir«=r - 

9 10. First a copper alloy or 42 alloy thin 
sheet 1010 o* a 

o. a thickness on the order of 0 25 ™ ,m , 

u.^d nun (blank 

« a l~d is c lMwa perJ . ctly (rl9 icaj ihen _ 

PHo<o.-e sist . such . water . solufcle photoresisc 
-..inin, poteen aichromat . aj , sensuiva a9Mt _ 
in pHo td „e ist films 1020 over :he Mjor f 

' ^ " PO " d ' ■ -« - . Pre..,.^ 

P-».r„. to U9ht amitcaa fcy , hlsh . prMaui> 

l " - ' —ope, , oc 

— in 10c . The „, the cfcin h is ^ 

need be, to a hardening orocess a w-.m 

y . rocess, a washing process and 
such, and then an etchant ■ ■ 

etchant containing ferric chloride as a 

Principal component is S dm u ^ 

sprayed against -.he thin sheet 1010 
>o etch through portions o' rh. .w 

°~ the thin sneet 1010 not coated 

Wltn -- K -e patterned Dhoto-es--.- •■, 

- eS " s: -" ns so that inner 
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*~. - sizes , nd sftapes are fern 

in Fig. lOd. -° U 

Then, the patterned resist fii m . 

" fllms a " removed, the 

—7. «• — - u — «. COTple: . . 2aad 

by ; he — — •» . Afttr b ; 

. uhen *• - - - p« - PI .s S ,, In che 

->n, process . th . etchant etches • 

: . „ th . thickness and aiteetions 
- - ;hlckness , „ hich UBits che ^ 

r sh>p " th " °" !Bau "= 

the outer lead having a suffic-onr 

thinness of the thin ' ^ 

above. Furthermore, the width w 

idth ° £ the in"er leads must be in 
-he range of 70 to 80 "m * 

the e-~H- wir. bonding. „ nen 

ne e -=hing process as ill us -^. _ . 
< n _ . ^ius.rated ln Fig. 10 is employed 

a thir. sheet of a small 
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inner !..„. are fomed by etcMn9 so thjc ^ ^ 
thereof ara arIan , ed « , pUc „ of ^ ^ ^ 

However, r , c . nt Ml>t . t< „. ^.^^ 
se.iconOuetor packaoe re , uir „ ^ ^ ^ 
Pitches in t „. ra „ ge o£ 0 . 0 „ M „ 15 ^ ^ 

0.163 «. »„ e „ . lea d frene is f abricated by processl „ 9 , 
thin sheet of . raduced thick „. ss> ^ ^ ^ 

Withst a „c e,tern aI forces that „ ay fce ^ 
the s ub se,„e„ t procasses incluaing jn issembujis wocess 
««■ - chip „ ountin , pro „ ss Acc „ dingly _ chere ^ a 
to the reduction , f th . ^ ^ ^ ^ ^ 

en.Me th. f abrlcation of , minuce ^ ^ ^ ^ 
leeoe ar r a „,ed a t ». ry SBaU pitdh „ 6y 

A„ etchin, „ athad praviously proposed ^ wrcoTO ^ 

r" 1 "" SUt3eC " ' Chi " " » P— « to 

• l«d fr a „. aft . t reduci „, t „ e tMckness of ^^^^ 

« the thin sneet =orres P ondi„ 9 to the inner i.eds o£ th . 
1— fr« bv neu etchin, or p re ssi„ 9 „ form t „. 
inner ieeds Py atcnlng „ 1Ulw ^ ^ ^ 

-ter a. ada . „ ouev . r , problemj arise ^ ^ ^ 

=uh,. qU ent processes „„.„ che !ead ^ ^ 

etching after reducino rh„ -w- ■ 

Ci »9 the thickness of the portions 
correspondino to the inn**. > 

inner .eaos by pressing; for example. 



M-S599 OS 
S-6207 



10 



15 



20 



25 



the smoothness of the surface of - h , 

a =e of ^he plated areas 

unsatisfactory • , 

««.-.. and a d im . nsIonaa accu " 

!- art . * ^eqjired to clamp the 

lead frame accurately for bonding and .. 

: , "onaing and molding, and * 

y process intricate. i t i s fl1c « 

also necessary -o 

. - POrtions of the chin sheet correapMdin9 to 
. 1 1 n :; hin9 proce - ,or * - 

also makes the 1«h * 

in «ic. t .. Thus thl ; ie * d frane — 

M not Pr ' V1 ° USly Pr ° POSed " Chi "' -«« 

38 not Vet been applied 

— ln , processes . to — »«* — 

rSUB JECI MATTERS TO BE S0 L VE 0 3, THE IKVEmi0l> , 
Meanwhile, there h»„ w 

miniaturized or ^ctronic apparatuses are 

ri2ed Progressively. T hus 
-CSP- feh , .. Package, so called 

J - « , kage) is proposed _ ^ encapsuiated 

-«» - such a manner tnat 
substantially equal to that o- th 

CSP has th , fl , ■ semiconductor chip. The 

*f has the following advantages. 

i: First, where the numbe- 



12 



T. ^ • 
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10 



15 



20 



25 



to that of qfp (Quad riad Pa-Jean*, 

B , Pa-kage) or BGA (Bail G -<- 

Pa ckage), the csp enafc 

-emarkabie reduction in the 
hunting area as compared to the QFP or BGA 

21 Second, if the csp equal ^ ^ ^ ^ 

•«.. th. csp is increased in the ^ - 

;; r in the - ° f - -< • — use dimensio ; 

- «0 mm or less when considering ^ 

^ — , and the pin number ,„ ^ 

::; iea : s are ™ d - a — - - - - _ 

leads need to be arranged at a pitch of 0 « 

increase -h* • ° r °- 3 "» " 
-nc.ease v he p in number, but -his 

in m « " 3 USer di ^'iculty 

the semiconductor package at a h<oh 

leads are arranged at a pitch of o * 

rh „ P-^cn of 0.3 mm or less, 

the mass production of the QFP • 

inr „ V necessarily involves an 

increase i„ costS/ otherw , se 

^«icult. The BGA P " du «-n ^ 

BGA was proposed to- overcome such a 

l ^ " array, and arranged 

« a w^er pitch, thereby reducing a difficulty in 
4 . * aii.iculty m mounting 

iw. Moreover, although the bga „ • 

overall r . fl , * ^ «"™tion.l 

overall reflow soldering even ar rh. • 

of 300 • ^ P1 " " Umber ^ excess 

°f 300 pins, solder bumos a „ • 

umps are incorporated with clacks 
lending on the temperature evele - - he dl 

cycze .he dimension of the 
reaches 30 to AO rrn, su ^ .. 

^ha. an -.-pper limitation o' 
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the pin number cf the EGA is 600 to 700 oins o~ - 

• ' or aZ most 

1000 pins, m the case o* the r« • 

the CSP ln which externa- 
"rain.!, ara „ ounted t „. 5hape ^ 

«»y on t„. back sutface of csp _ pit _^ ^ ^ 

ter»i„ als ca „ be incrMsed ^ accordsnce ^ ^ 

concepts of BGA. Moreover, in th . csp r „ 

tne csp, the overall 
«-low soiderin, can be per „ ittecl , in bga _ 

3> Third, as comparad „ th , 0f . p ^ ^ ^ ^ 

*»orr i„ an intarconnection lenath _ aM thus iess ^ ^ 
P-resiric c apacican «, ana therefcy ^ ^ ^ 

^ °» - — »c in tr „ sfer pack>ge ^ 

" haVi "' 8 '»~ ion le „, th 

edvenceqeous. According, the cs* i« 

V y. -ne cs? is edventeseous in view 

1 Ih V MU "" n « but it „ eeds co be n>rrower 

«- «r„i„ aa pitch uhe „ eonjla<xin9 ^ deman(j ^ ^ 

i-ore.se in th , numl) , r of ter „ iMlj 

xnus. th . pr „.„ t inventlM is aimM ^ ^ 

r..in-.„ cap s uaated se„ico„d U o t er device e„ paoyi „ g . lead 

frame, which is capable o* 

, . P 6 °- ™*~™9 a demand for the 

miniaturization and increased terminal number. 



[MEANS FOR SOLVING THE SUBJECT 

semiconductor device i n 



MATTERS] 

A -esin-encapsulated 
accordance with the 



Present invention is a res i n _ 
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.n=. Psul . te < CSP type semiconductor device ^ uhi=h ^ ^_ 
-'ran. s „ ap .d in . ccord>nce ^ a ^ 
» a »a„„. r that . tMckn „ s of ^ ^ ^ ^ 
that o f th . laad frame „ d uMch u encapsuia;ed Bish ^ 
•nc.paulaun, r « in in suc „ t mmn thac s 

"» — " «-« * a s. ni =o„d U c t o r chio I,, 
««. the lead ,r.™ indodin,, inner laads a 

SmaU " « ' . 1-* *»*. Man,, and 

terminal columns „a vi „ 9 the same chieknass ^ ^ ^ ^ 

lead fl .„. blank and bei „ g ^ ^ 

>eads and als „ bai „ 9 adaptad fce 

;™ K:M " " — — «- ««-»« oo lu „„ s 
deposed o Utsi d. of the in „ ar leads ^ such a ^ 

«™ th.y co up a.d to t„a inner le ,d s in . diractie „ 

or--ho,c„. 1 co thickna5s .„ is . dirac . ion thereof< 

««— 1 =oiu„„a b .i„ 9 „ou„ ta d on th . surface opposite th , 
surface on „„i ch th . semi „„ ductpr ^ ^ ^ 
co,™, „ avln , ^ ^ ^ 

tiP- th, terBinal porUens bei „ 5 ^ of seiaer _ ^ ^ 

•xpcaed through t „. encapsulaUn9 ^ ^ 

-« th. t . rni „ al Cdlumns m exposad ^^^^ 

th. ..,=.p. ul . tin9 resi „ u theit ^ ^ 

semiconductor chiD ar i*- 

-P at its surface having electrode portions 

(pads) being mounted on -s*> , 

on .he inner leads by means of an 

insulating adhesive. s ,h .• 

e ' and tne electrode portions being 
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•1-t.U.Uy connect «. tl ps o f inner leads fcy ^ 
»or, 0 ver. a r esi „-e„ capsulated semiconductor ^ ^ 
acco rdinct uith the presenc invenuon i ^ 

.n=.psul«. d csp type s .„ iconductor devlce ia J ^ 

««- sH.p. d in iccdrdanc . with a two _ step ^ ^ 

- • . tat . thiekness of inner lMds is thinner 

encapsulating resin in such a » 

such a manner that it *. 

substantially the same as that c* * « • 

. Cf a ^conductor chip in 

' ^ ~ -ads having a 

7" smaiier th - - • frame blank; and 

I d " 1UmnS haVi " 9 ~? — k ness as that of the 

^ead f rame blank and being ^^^^^ connect ^ ^ 

inner leads and also being adaoted -o b. i 

* . ua - Dtea be electrically 

0rth09 ° n * 1 " — ~ «„« l6 „ theieo£ . t „. 
cellMJ1 , bei „, „ ounted ^ ( oppMite 

'*"* SUrf "« " «- -i=on duct c r chip is 

»ount.d. th. tern , inal eo 

oe.ng exposed externally 
through the encapsulate resin at fh • 

. , " ° " their ou " e - sides; the 

semiconductor chip at irs 

<pads) being mounted on rs* ■ 

tne inner leads by means of an 

-nsulating adhesive, an n 

an <* the electrode portions being 
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between the inner lMd , and 

Cwrica *^y conre — 

In the resin-encapsulated CSP tVD<s . . 
devi^« P semiconductor 

devices as described above the i..h * 
5 _ 6 Iead fran, e has a die oa~- 

;; d the — ■ ~» - — < u ^ . _ 

ieads and the die pad. 

r urt „e^ r „ . r e sin . encapsulated seBicenduct3r 

„ acc ; rdin - - ith "» ~ — „ is . . res ,„. 

7 shap - in — - • «-.., etchi „ 9 proc j 

m a manner that a i-k<-l. s 

cne lead frame and whir-h <. 

wnich is encapsulated with an 
encapsulating resin in SU£h 

a manne * that it is 
substantially the same as that of . ■ 

size th . . M semiconductor chip in 

- the lead frame including: inner leads having . 

smaiier than that * * <~* «-» - 

~ columns having the same thinness as tha. of the 

" bl8ftk - d — — grail, connected to the 

inner lead* <, ne 

and also being adapted ?Q fce 

connected to an external circuit- the r 

be* no di«« . terminal columns 

oe_ng disposed outside of th. 

that th l6adS in SUCh a ™«ner 

tnat they are coupled to th- • 

to the anner leads , direction 
ortnogonal to thi c ,cness-wi se d 

w lse direction thereof tho 
•terminal columns being mounts 

OLnte ° on the surface opposite the 
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•«f.c of the lead frame on which th. 

is m niCh the semiconductor dev 

is mounted i-k- «. a «\_ce 
ced < the terminal columns havino t.^- , 

arranged on their tin, h 31 P °" 1ob « 

their taps; the terminal portions ho- 

solder, etc anH ei " 9 made cf 

tc and exposed externally - h . ouoh „ 
5 encapsulatinn _ -n.ough the 

P mating resin such that the t.rm- , 
exposed ext^n ^.terminal columns are 

externally through the encapsulate r • 
o«er sides- th. Plating resin at their 

*°es. the semiconductor chin ho,„ 

inner i eads bv . 1P b * 1B * moun <e° on the 

by bumps a „ anged ^ 

semiconductor chin „, 0f tne 

ch *P< and the semiconductor chiD h . 

—cany connected to the i nner Ieads . ^ ^ 

Ai -, a resin-encapsulated semiconductor d ■ 
accordance with the " in 

the present invention is . 

encapsulated csp tvo. « • reSin ~ 

type semiconductor dev,>» • 

frame shaped in , " WMch a ^ 

aped m accordance with a two-sten o. „ ■ 
in a p etching process 

A « a manner that a rk< l. ^ ocess 

C 3 Sickness of inner leads i« 

that of the lead f M than 

-Lead frame and whirh < 

l«d frame blank an<J be , . th " ° f 

1..* an* alao 7 lntegraUy ~< « 
also being adapted to ho , 

«. an aatarnal ^ 

- *" "par l.ao'a in soc , , 
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that t „ ey are couplM „ the 1bmi ieads ^ ^ ^ 

ortho,on aI te thickness .„ i5e di . ection ^^^^^ ^ 

co lu „, a ^ _ nted op the suiface opoosi __ e ^ 
surface of ttl . lead frame uhich ^ ^ 

is .ounce,. th « tarminal columnj terminai 
•rr.„o. d on th . lr tips; th . ^ 
external!, through the encaps „ la .. ing resin ^ ^ ^ 

tap, thereof; th . ae^conduotor chip bai „ g „ ounted on 
inner la .da by bumps arra „ sed „„ one ^ 

the semiconductor cMp bai „ 9 . lMstle . lly ^ 
inner leads. 

in the resfn-encapaule.e, CSP typ . package , t „. in „ er 
1— eecn neve . r . ctan , ular cross . sectional 

inClUdin ' f ° Ur "actively p „ vi ded „ ith , first 

^ SUrfa «- • «*« "tf.ce. a „d . fourth 
aurf.ce. t„ a f irst surface bein9 ^ ^ 

surf.ce a „d iluah wit „ 0 „ e jurface of temsinins ^^^^ 

« the in „e r laad h . vlnj th thictnesj ^ ^ ^ 

>«- fra»e Ma„ k . and the third a „ d ^ u f ^ 

h-vin, a concave a ha pe d. P re aa ed touard t „. insj<)e ^ 
inner lead. 

Meanwhile, the CSP tvD* e*m< 

type semiconductor devices as used 

herein generally means resin ^ 

resin-encapsulated semiconductor 
devices encapsulated with 

w «h an encapsulating resin in a 

manner that each of 

— e resulting structures i S 



US 



i-. «- inner leads are stable and wider in their ^ 

Furthermore, in the resin-encapsulated 
aevice in Plated semiconductor 

1Ce ln accordance with the 

semiconductor chip is = * 

chip i s mounted on . nner 

arranged on one surface of rh. 

rface of the semiconductor chip, and -he 
semiconductor chip and the inner 

each other. Thus , wire bo 

[EMBODIMENTS] 

Embodiments of the ro e ,-~ 

tne resm-encapsu^arpH ^ 
device <i Psu.ated semiconductor 

aevice in accordance with rho 

des~ ib h PreSent invent ^n "in now be 

S - lbed to Figures, i. First . f . 

embodiment is shown in rig. i Fig la . ' ' 

view of th 15 3 Cross -ectional 

of the resin-encaosuiat^n 

semi conductor device 
according to the f irst embodiment of the ore* 
Fig. lb ia he prese "t invention. 

«• lb is a cross-sectional view C £ each _ot r h • 
leads tak-n *, the inner 

taken along the line A1-A2 of Fig la anrt r- 

• "oss-sectional of each of t , 9 ^ *' 

~ 10. depicts a" ' 

device no "Encapsulated semiconductor 

110 a semiconductor chip, „, .i^.^. 
(Pads) un • c.rode portions 

«Paos), 120 wires, 130 a i ead fra _ 

a fi . sc . ame ' 131 inner ^ads, !3lAa 

n-st surface, i3lAb a secnnH 

su-a-e * 13iAc * third 

su-.a.e, i32Ad a fourth surface , 

-e, .33 terminal columns, 13 3A 
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t6rminal P ^ons, 133B sides, ,« 0 an 

"0 an insulatino hk encapsulating resi.,, 

iatln ? adhesive, and 160 a - in , - 
In t K -enforcing tape. 

rMiB -»"P.ul«.d semiconductor d . v - 
according to th* «•< ° r oevi « 

y to the farst embodiment a 
5 110 ls m Z ' a se ">iconductor 6ev< - e 

1 iU is mounted in = ~- e 

ea m a manner that the -electrode ~ 
of thP c«,«- ctrode Portions li- 

the semiconductor chip 210 are flr 

inner leads The • '** the 

ads - The semiconductor chip 110 is . 
connected to th. electrically 
t° the second surface 131 Ab o£ , he 

inner lead 131 The , * tlp ° f ^ 

"1. The electrical connection of th . 
encapsulated o~ e res m- 

6d SemiCOndu «« device ioo to an 
circui- ic u to an external 

Ui - » achieved by mounting the 

semiconductor do • """"encapsulated 
onauctor device 100 at terminal 

spherical solde- on a • " °* Semi " 

ae ~ on a Printed circui- SU h«- 
-Tame 130 used in the fi • substrate. The lead 

ea in the semiconductor device ion 
the first emhoH- according to 

C emb °diment is made of 

lead frame 130 has a sh "^^n alloy. 

— - av a li I" ^ ^ ^ ^ — 

a thickness smaller than 

•»c.p.ol., in , with , ' " ' "«» ««.„ 

Process by etcM • «- 1..- 

- <• »«. .. - I; *" 

— s embodiment, 1<BaH . 

P * as Potions oih.r than , h . . 
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the portions of the i-.h * 

the lead frame other than th. • 
131 have a thi^ lnner Iea « 

thickness of 0.15 ^ cor^esoonn- 
thickness of th. 1 . cor -«Pondi„ 9 to . h 

5 or the lead frame blank Th. » • 

-..jus. xhe tips o« -k^ • 
leads have a whe lnne r 

5 . ^ PltCh ° f » so as -o - ch . 

5 increase i n th- . «chieve an 

the number of terminals for s . • 
devices Th. « semiconductor 

The second face denoted by the 
"lAb is a s „^ reference numeral 

1Sa surface etched, but havin« . w 

• P-file, so as to allow -°stantiall y flat 

to allow an easy wir- k^w • 

third and fourth f 9 there ° n ' Th * 

fou.th faces 13lAc and 13lAd have a co 

^Pressed toward the in, n 6 Sh3pe 

u tne inside of the *ce~ • 

<~ y . This structure ; • — 

«- second face (wir . b ' ' " 19h "*«™ «« 

Cl-CJ of ri „ . " I,,n th. line 

6i - "infc-rcin, 

fixedly so as „=, . iS "«ched 

3 not to cause twisting in t „. . 

Priced by „1 " ln ' >«- 

~o„ o, tw lstl „, ther . in u e 

■'-»!«.«. di,.ctl y th . lM „ «• 

9# ta. Therefo-e a*-*,. 
lMd ''"me in a state where the . ' ^ 

- X6d t0 ^ he conn.„ lBfl Dor ... 

.©--on ,32= as shown in ri 



»:••« v . 

2< 



M-3599 OS 
9-8207 



6c 'i>. the inner leads 131 are f* xm « ■ u 

as shown in Fig. 6c(ii)> 
por-ion --no 6 conn ectin g 

•»«p, ul . t . d sen , iconductor 

P«« «s shown i„ F1 6c 

is th.„ semiconductor chip 

then „„ u „ ted on t „. frM> ^ P 

p* ~w v ^i*i/ # tne line 

A method for the fabrication of the resin . 
semiconductor device will '^"-encapsulated 

as sho • dCSCribed in Fir- 

as shown in Fin , 

^g. 5a, a lead frame, which i, ^ ■ 
an err-K.- fabricated by 

etching and f rom whicn • Dy 

tne unnecessary nor-{ M <. 
moved bv a r-,^«.- Portions are 

oy a cutting process 

«^ tips o£ ' " '"*"'" *» ' that 

Moreover, i* rK fl u H w araiy. 

the inner leads i 

tio. o* the . * " th6ir len9th ' th. 

— -rr;::.*;: r«r * — <•>• - 
- — — ~. ; r;r;r device 

-nn„ tn . t th °" "» in . 

insulating adhesive 150. 

Then, as shown i n r io , k 

elec • ' eIe «-' od * Portions are 

electrically connected to rh. 

the tips of the inner leads 131 
^ wires 120. Subseo uentlv 131 

• n ^y. encapsulation is carried out 
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convention e „c a p sula:i „, ^ ^ _ 

»c. such „ .nc. Pi „ latiM ui;h ._ he r|jin - 

::\;r: * - - • ~ - - — 
r; : encapsuiatin9 r - in - "-»• — =• 

«». l~- <™. ,30 pr o truded fM th . e „ c . Mul „ 
w-me. The dam bars 136 

lead „ ' ^ P ° rtions 137 < etc. of ch. 

lead frame no as shown in r ig 6 are 

9 " b are removed. Nevr 
ter, ""« Potion 133. „„. cf „,„ . 

'*«• of ..eh ,.™ lnal colun „ w 

"»ico„ duct o r devic . The t , 

connection of th . . 

A method for etrs,^« 

... st embooirent shown i n 
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I- In particular, the cross-seer^ , 
" f Se correspond to a cross ^ * ^ 

°f Fag. 6a , respectively. ln r - QS . 

«; S a lead frame blank fi?na 

5 P«t.r M . e30 first o . *' " d 

=p.«"9s. eso flrst conc • ° Penl "" 6,0 ""»« 

r ^wns, 870 flat surface ppn 

"1* tips of inne , " CtCh — layer, 

P* of lnner leadS/ flnd 

lGadS ' — ively. First , a wate ,. soIubl / aCeS " 
-n 9 potassium dichromace ^ — ^ ""in resist 

bot , surfaces ef a -»« i. -ted 

nickel , ^ Mank 810 made of a 421 

0 °" Sll0y h3Vi - 3 — ss of about o 1. J 

USin9 desi " d Pattern pla tes . h . 

Patterned to form • filmS « e 

to form resist patterns s?n B 

*i-s- a «- • and 8208 having 

* 1,Sk opening 830 anw - 9 

9 "0 and second openings 840, , 

< r ig. 8a). respectively 

The first opening 830 is ^ 
*«- blank 810 to H " thC le * d 

thickne " ^ 6tChed £lat b °"° m of a 

thickness smaller than that of the lead * 

a subsequent process. The second ^ 

- -rm desired shapes of t p P ' nin9S ^ 

fi M . P ° f inner leads ' Although the 

*«« opening 830 includes a- ,..„ 

tips o* the i , 3n a " a f ° rmin0 the 

o. the inner leads Bin 

par-ian „• * tOPOl ° 5y ° e — ted by a 

Par^aliy thinned portion » 

P°r._ on by etching in a «., K 
Process = „ subsequent 
P-ocess can cause hindrance «„ 

an ce in a taping process or a 
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d-Ping process for f ixi „, the le , a ^ ^ ^ 

to b. etched needs „ be sufficiently isr?e wthout ^ 

1-ited to an ;ot formi „ 9 fine ^^^^ ^ J 

"Ps of the inner leads . Thereafter. both su . faces ^ 
lea. frame baank ,„ fQrmed with ^ ^ 

etched using a 48 Ra • f«^«.^ 

9 <e Be feme chloride solution o' . 

t.mp.r.tur. ox S, .-= .t a spray pr . ssure , f , , ^ 
The .tchin, process i, tested et the point of time „hen 

surface has . de pth h corresponding to M of th . 
of the lead frame blank (Fig. eh) . 

Although ooth surfaces o, th. lead frame hi anl< „ 10 .„ 
Simultaneously etched in the primary etching process, it is 
unnecessary to simultaneously etch ooth surfaces of the 
l«d 5-.m. b i ank 810 . ^ lns;an=e _ ^ ^ ^ 

~.d .-. the surf.ee of th. lead frame M a „ k formed 
w"h th. resist p.tt.r„ 82 0B having openings of a desir.d 

u«n, an .tenant solution. ln t hi. case. th. etching 

Process is terminated after «k-. 

ted after obtaining a desired etching 

depth at the etched inner i.sh * 

inner lead forming regions. The reason 

why both surfaces of the 1„,h * 

tne lead frame blank 810 are 

simultaneously etched. >. <- , u . 

ea, as . n this embodiment, is to reduce 

the etching time taken < n * 

-n a secondary etching process as 

described hereinafter. 

•he total time taken . for the 
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P"»« y and secondary etchl „ g ^ iejs ^ 

«*.n in th . cas . o£ „ chinj onIy ^ su _^ ^ ^ ^ 
«»— bl.n* on „ hic „ , he resist patcern j2o3 ^ ^ 
Subs, qU entl y , che suc!act proWaed rtth 

■*> etched « th « first openlng ejo is enureiy ^ ^ 

an etch-resistant hot . malt va „ (acidic ^ ^ ^ ^ 

cover the resist pattern 82.0A (Fig. 8c). 

It is unnecessary to ooat the etch-resistant layer eeo 

~er the entire portion or tn, surtece provided „ ith the 

"Sist pattern B20 A. Howevet . lt ^ ^ 

otcn-resietent lay .r ... o. coated over the entire portion 
or the surface f om,ed „ 4t „ th . f .„ t „„„ 850 ^ fj 
oP-in, ,30. as shown i„ 8c . ^ ^ 

=o coat the etch-resistant lay,.- ,„ only on the surface 
P-tion includin, the fi „ c ^ ^ 

«ch-r.,i«.„ t lay . r ,,, „ employed ^ embpdintnt is 

an alkali-soluble w»v 

Oluhl. „„, ,„ y , uit , bl , „ sx tninm t<> 

«chi„, . etio „ of th , etchan; soiucion ^ ^ 

—hat sort durin, etchin, „ ay b . used . A ua> f „ 

the etch-resistant layer Bfln < 

■^yer 880 ls not limited to the 

above-mentioned wax, but mav ho a 

« may be a wax of a UV-setting type. 

Since the first recess 850 P -„.. • 

»»0 e..ned oy the primary etching 

Process at the surface 

-o.nsed with the pattern adapted to 
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*«- a «...,.„ shape of the inner ,.,„ £iD u 

"«* the etch-resfst.nt 1>yer ic is nM iurt!ie __ ^ 

« the folWng secondary etchinj ^ 

etch-resistant layer 880 a i« 

X«r 880 also enhances the cecha.v-.- 
«re„ 9 -.h of the lMd (tam . bljnk £<)r ^ e sKend 

Procese. t h.r.o y ,„. bUn , the ^ ^ p J^- 

C ° ndUC " d UhUe ' —racy. It 

PC3"M. „ enaMe a secono etchant „ lutle „ „ fce ^ 

at an increased spraying pressure fn 

Pressure, for example, 2.5 kg/cm- 

r yin ' pres!u - - ~ 1B the 

direction of the thickness of -he lead t r 

-ne lead frame blank in the 

— d te a sectary . tchin , ^ 

secondary etching process th . , 

9 process, the lead frame blank 810 is 

etched at its surface formed with the firsr 

. . " cne first recess 850 

- • n. t . tehed bo:to „ surf>ce< ^ 

tiP» 890 of th. ln „. r lMdj (Pi9 „ d) 

The bottom , ur f.« „„ of e>c(> t ^ 

Primary etchin 9 process and oarall.i 

na P"«"«l to the surface of the 
-r.». i. «... „o„. v . r . both side mtMn ^ 
»c... positioned opposi[e ^ ^ ^ 

o'O have a concave sha D e 

ft ape depressed toward the inside of the 
inner lead. Then, the l» a n * 

lead frame blank is cleaned. After 
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completion of rh„ „, 

1 the cleaning p-o-e.;* 

structure of Fig 6fl • havin * ■ 

6a is obtained i n wh^h r ■ 
i M(ie n wp -ch tips 690 c' 

ieaos are arranged at * ~" * 

s u at a fine pitch tk. 

layer 8eo and ^ ^ — 

generally called a " t w 0 - stBn 

be obtaaned. The _-„ h . 

fabricate the lead f * "'^ USed to 

6 lead f «me 130 used in th - 

«d shown i„ FiQS t PreSent invention 

° Fl9S< 6a and 6b involves th. - 

-«*od and the .ethod for fo- mi ' ? 

tor forming a des-r»H „w 

»•« (m. portion „ hu . . " S "* Pe " ««" 

_ ' - aUCln ' o, „ ch 

— « - 100 =. and . ^.JT"^ " ' 

K pi«.ch O Of 0 1 «i ~- 

•*> T<- c« • * U,J5 TOT1 ' as shown 

Be. : n ch e case of Us ,- Q 

s «ng a small blank thickness t 
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« <~» inner lea ds h , ving . ;inenesj correspMdin 

; n " u " pitchpo;o - 12 "™- °— 

p««u » f«- lnMr u . d . havir , . further • _ 

Pitch by ad 3u sti„, the blank thickness t and ^ ^ 

m the case „ h , re twistin9 of th> inner 
^ — • i» «h. case „her. th . 

IT "" '" b0dim - - — — have a 

ZTZ T the 9Meration of — • ». 

he lMd '«« i» obtained bv . tchino in 
. - etcnmg m a state 

c onn . ctl „, ^ i3ib _ unMc>Miry ^ 

«. p." »- of ,4brieatin9 a iead »• — • 

** "ap. a by etchi y 

. a '««•! member 

arranged on the tips of -s. 

tip. ,< , * U " s " the 

tips directly to the die nac .k. 

"••necessary portions in :n e sh.ned . 

• ec frame may be cut 
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of.. Moreover, Fig. 7b is a cra <* 

along the li ne cil r?? „ Ken 
shows a cutrinn i- C( — ' 

accordance „ ith a 3i , plati „, P - i " d »» 

5 * access, unnecessary do—-—- 

are cut o** • •" w ----..s 

o~ to obtain a lead frame . having agoe{J , 

wath no plating failure m ^.. k y 

wh<4 Moreover, as described above 

where unnecessary portions in 

, in the st ™«ure shown 4 „ r ig 

** are cut off t0 obtain tfc# 

shown in Fig 6a . • , ' 

*• a ; e r rcin9 tape 160 - — ^ 

■"•y usea, as shown in ~i a e.r-t< - i 

6c(llA »- Simil ar i y/ the 

; r. :rr: * ,mbei 1318 ss - ~ * — - ■ ~ 

o^azn a shape shown in Fig. 6cfi*«i 

runted on tne lefld T ' 

9 tSpe Cached thereon. A i so th . 

semiconductor chip is m ° Unted 

cft iP is encapsulated with a -resin * 

condition where the lead f * 

the lead frame still has the tape * 

tip i3i A of eacn . nner 

in th. - lead fram e used 

the semiconductor device of this «... embod - 
c-os S . sl , rf ■ , embodiment has a 

sectional shape as shown in Fig. 9(I , Tne . 

»a, an etched flat surface (second s V 

* width Wl s^-oh-l ' 131At> WhiCh h " 

WJ WI s.iontly more rhan ^ . 

-r ^-e tnan the wid** W2 A ~ 

surface -k , dn °PP° s ite 

4flce * widths wi and / w 

- h# • 2 (3bOUt 200 «e more than 

wioth W at the central Do „ ■ 

a * portion of -he t-Ds u,k~ 

C -- Ds w ^en viewed 



33 



US 



n 
n 



»P th. inner lMd „„ c . oss . Ia "- •-•» 

oppo.--. ... "■•-•tetwn.l !hape „ 

°PPoa„. Uld . , urf , "9 

, h . tlus and, ^though tithti o« 

5 .i.e»ic. Uy c=„„. ct . a „ . semi ' 

J »« or „ob. tM , embodl „ ent , 

- th . h. a „. t , grf>ct ^ ^ ^ ^ 

surrace, l31Aa a surface of a , 

121A and 1213 „. • " bI * nk ' 

1213, respectavely, a plated portion "r„ - h 
«se of Flo. 9 Mi,, „>. ° r - In ' h e 

there is a particularly excelled • 
bonding prooertv t excellent wire- 

Property, as the etched flat surface does not h 
roughness. Fig.9(iii, 3VC 

1- - th. , . "> " 1C - 

~— . i. .it i :r: ion of th * i ~ <~ 

Pa'Party „ COT , pate<J „ *>"«a»9 

th. 6 etched flat su.-f.c. o- 
«- t»r.t 

«P »». „ „„. obtJi „ M '»« 1«- 

« mea-s * -nickness by 

m «a-s o. a press and then by etc ^ 

°y etching, is wire-bonded to a 
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semiconductor chip (not shown) Ir - 

pressed surface of fh . • however, a 

urrace of the inner lead tip < s no . #1 

»(iv). Thus • " Sh ° WR 

™us, .he wire-bonding cn ei-h-- * 

'PPosne surface* as sh0 „ n in — - " «h. 

5 — ~..n. in ,„ insuffici . nt w e ; - - — 

w.re-bonding stab^li-v 
a Problematic quality. «*-^> and 

:r:;: c r n - - — 

«■» fa „ t .moment „ m no „ be de 

*" 15 a «°»-»«ion.i view Wult .„. M Fl9 ' 
the . ""» 3 "edification to 

embodiment, and rig . . ° f •" e 

~~*c,« devic /; n sbo " s - ~ « .h. 

semiconductor device, rio • 

. 1 ls a -' r °nt view of , k . 

"-conductor device. .„ d r* 9 . 2b is , . 
of » — cr °"-a«ctional view 

• t.«nu «1 U „„ taken , t a ic.:.~ c 

-rdin, to 2 ^ it \ ^ ""—« ~ — . 

— « ti :;; ; ottion mv - — : 

— — .urf.ce of " e r """"^ 

'nus, when mounting the 
encapsulated semiconductor de vi ce k 

«.t-bu-.d ^ k c solder is uni ^y 

■° U - ed throu « h a " opening :3 3c ^. se 
device :oo A of this modi- ica -,. —onducto, 

-ica.. on is identical to that of 
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firSt en *>odiment except for the -* • 
A r ... ^rmmal portions m 

"sin-encapsulated 

" ea semiconductor w«, • 
accordance with * e device * 

a second embodiment will n-w ■ 
Fio - 3a i s a croc lU " wW oe Ascribed 

a cross-sectional view of 

5 semiconductor device a., w '""-encapsulate 

evice according to th. . 

fig. 3b is a , $eCOnd e ^odiment, 
iS a cr °ss-sectional view of 

the li ne A3 - A « o£ tne " ^ lead «■*•» 

—sectional view of ' ^ ^ *• • 

»" «- A , of Fig 3a °V tCrminaI — — along the 

3a. i n Fig> 3 

depicts a resin . ' " ference numeral 200 

"^"-encapsulated semiconductor dev - 
— conductor chip , 23Q . ^ — ~. ,10 . 

^ « ««t surface, 23lAb . ^ 

^ird surface 23i*„ SUrfa<=e ' 231 *o a 

*' 23lAd * fourth surface 
columns, 233A t*™< , terminal 
" JA terminal portions 5«„ . 

" —lating resin „ ^ ' »<' 

—ive, and .0 a re^ • 

— t, the semiconductor chip 10 is ' " 
— r that the surface, on which el " ^ ' 

me d, as mounted fi 

by means of the m« , leads 23 > 

the insulating adhesive whi u u 

Portions 2ii are .„ th * eie «rode 

are arranged between 

St * inside - ™e electrode 
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Portions 221 are arranged between the inner leads 221 arc 
the die pad 235. Moreover, in the second embodiment 
similarly to the case of the firs, emnod.ment, electrical 
connection of the semiconductor device 200 to an external 
circuit is achieved by mounting the semiconductor device 
200 on a printed substrate by terminal portions made of a 
semi-spherical solder and arranged on the tips of the 
terminal columns 233. m this embodiment, a conductive 
adhesive is used to adhere the semiconductor chip 210 to 

columns 233 are connected by the inner leads to each other, 
thereby dissipating heat generated in the semiconductor 
chip through the die pad. Also, the adhesive 250A 
necessarily needs to be conductive. However, where the die 
Pad and the semiconductor chip are connected together by 
■-.». of the conductive adhesive and the die pad i s 
connected to a ground line, it is possible. to not only 
obtain a heat dissipation effect, but also to solve a 
problem associated with noise. 

Similarly to the lead frame used in the first 
embodiment, the lead frame 230 used in the second 
.embodiment is made of <2* nickel-iron alloy. However, as 
shown in Figs. 7 a and 7 b , the lead frame 230 is shaped to 
have .he die pad 235 and the inner leads 233 having a 
thickness thinner than that of the terminal columns. The 



M-5S99 OS 
9-8207 



terminal columns each have a thickness of 0.15 mm. - e 
inner leads are arranged at a pitch of 0.12 mm, thereby 
"-eeting 5 demand for the increased terminal numoer of the 
semiconductor device. The second surface 231Ab of each 
inner lead is flat/ such that is easy to wire-bond. The 
third and fourth surfaces 231Ac and 231Ad also have a 
concave shape depressed toward the inside of the inner 
lead. This structure exhibits a high strength even though 
the second face (w ire bonding surface) ^ 

the fabrication of the resin-encapsulated semiconductor 
^vice of the second embodiment is carried out in 
accordance with substantially the same process as that of 
. the first embodiment. 

For example, in a modification to the resin- 
encapsulated semiconductor device of the second embodiment, 
an opening 2330 is formed on the tip of each terminal 

column 233 as in the modification to the first- embodiment . 

The opening is protruded externally from ^ encapsulating 

resin 240 such that the tip having the opening serves as 
the terminal 233A. 

A resin-encapsulated semiconductor device in 
accordance with a third embodiment will now be described. 
Fig. <a is a cross-sectional view of a resin-encapsulated 
semiconductor device in accordance wi;n a third embodiment 
and Tig. <b as a cross-sectional view of an inner lead 
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taken along the line A5-A6 of Fig. <a. Also, Fig. < =;I) is 
a cross-sectional view of a terminal column taken along the 
line B5-B6 of Fig. < a . In Fig . «, . reference ^ 

depicts a resin-encapsulated semiconductor device, 3:c a 
semiconductor device, 321 pads, 330 a lead frame, 331 inner 
leads, 331Aa a first surface, 331Ab a second surface, 331Ac 
a third surface, 331Ad a fourth surface, 333 terminal 
columns, 333A terminal portions, 333B sides, 335 a die pad, 
340 a encapsulating resin, and 360 a reinforcing resin. 
Unlike the f irst or second embodiment above, the 

semiconductor device inn < n 

aevace 300 in accoroance with this third 

embodiment includes bumps 311. The bumps 311 are mounted 
fixedly on the inner leads 330 and electrically connect the 
semiconductor chip 310 and the inner leads 331 together. 
Similarly to the first or second embodiment, electrical 
connection of the semiconductor device to an external 
circuit is achieved by mounting the semiconductor device on 
a printed substrate by terminal portions 333A made of a 
semi-spherical solder and arranged on the tips of the 
terminal columns. 

Similarly to the lead frame used in the first or 
second embodiment, the lead frame 330 used in the second 
embodiment is made of 42% nickel-iron alloy. However, the 
lead frame 330 is shaped to have the dps 332A cf the inner 
leads hav^c a thickness thinner ,han that of the terminal 
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"3 sr. equal „ the lea(j ^ biank ^ tMcj(ness ^ 

tips 331X of the i„„. r leads are 40 a. Ihicki an<j . h 
ren,.i„i„, portions othar ^ ^ ^ ^ ^ ^ 

ie.ds „. chlck _ such tha; ^ ^ ^ ^ 

*tre„ 9 th sufficient t . „ uftstand th# subsaooent 
The inn., le . d , .„ arr .„ oad „ , ^ ^ ^ ^ 

"...tin, . demand £or th . increasad tarminaj number ^ ^ 
semico„ d octor devica . Tha sacond sorface 33;Ab ^ ^ 

Th. tnir d and fourth sur;>ces J3!Ac jnfl 33im ^ ^ 

concave sne P , , eprass . d toward ^ injia< oj ^ ^ 

Led. This structure exhiMts a h . 9h streasth ^ 

th. second .... , Kire bo „ di „ 9 surface) ^ 

=h. f.bric.tion of th. r,sin-.„ce P sul. t. d s . mico „ ductor 
«.vic. of th. s . cond MoMnmm is carriad ^ 
•ccord.nc. „ itn subst . ntiaUy th , same ^ ^ th<t ^ 

th. first .nu*,di„,.„c. .«.„, that th , semiC(>nductt>r cMp ^ 
-unt.d fix.dl, on t „. di . pad . fdUowed by ancapsolacion 
"ith tne .nc.psulatin, resin. 

ror «,.„,„,., in . modsfication to the ^ 

eno.psui.te. s.„icon d uctor device of th. tnird e^odi„e„ t 
■» o P .„i„ g „3c is tmmd c „ the :;p m 

column 333 as in the mod-'ir.r,-. 

0d " KaUM to =he first embodiment 
as shown in Fie 2 tk~ 

--9. 2. The opening iS protruded externally 
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from th. «nc.p su i itin , resi „ 3m su=J) ^ ^ ^ 

th. openi„ 9 „ rves aJ the „ rminal 333J 

(EFFECTS or THE INVENTION) 

The p res e nt inve „ ti0 „ provldes t IMin .,„ capai;la . e 
^conductor device e „ ployin , the above . mentionet) i<ao 
frame, „M=h eapabla pf ^ ^ ^ 

incr.e.ed t.rmin.i numier ana u exceUint ^ ^ 
.*«««.,. Eu^e tmore . lh> resin . encapsulated 

d * Vi " iB «M. invention fl .„ 

no: retire . process of cuttin9 ^ benainj ^ ^ ^ 

i" Che «... of usin3 . , ead ftame havins oocer iesas js 

«— ^ „„. A5 . raauU o£ this _ r ^ in _ 

en=e PS „I, ted s .„i C o ndu ctor d.vic. do.s not h . v . . proble „ 
in that th . 00 t.r laads are Bent _ or a ptoWem >sscciated 
with =o P I, narity . In additiM M these advancages _ 
r«in-.„c.p. u l. t . d s .„i c „ n o uctoI d.vic. sh o ttened 
interconnection I.„, t h „ compered „ th . OTP or . the ^ 
"hereby th. semiconductor device c.„ be reduced in . 
P.r«itic capacity, end , h orten.d in e transfer d.i.y tin,.. 
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